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(54) Amino acid-trehaiose composition 

(57) An amino acid-sugar composition comprising 
an amino acid composition which comprises proline, 
alanine, glycine, valine, threonine, leucine, histidine, 
lysine, isoleucine, arginine, phenylalanine, tyrosine, and 
tryptophan; and sugar of trehalose. The amino acid- 
sugar composition has effects of compensating the 
reduction of the blood level of amino acids associated 
with severe exercise, of improving the exercise, of 
reducing the degree of fatigue after exercise and of 
recovering from fatigue. In addition, the administration 
of the composition permits the inhibition of the con- 
sumption of amino acids associated with exercise and 
any induction of fatigue accompanied by exercise. 
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cant difference (p < 0.05) with respect to the groups to which VAAM is administered. ^ 
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[0011] According to a preferred embodiment of the present invention, the amino acid-sugar composition comprises 
at least one member selected from the group consisting of aspartic acid, serine, glutamic acid and methionine, in addi- 
tion to the foregoing essential components. According to a more preferred embodiment of the present invention, the 
amino acid-sugar composition further comprises at least one member selected from the group consisting of taurine, p- 

5 alanine, y-aminobutyric acid, ethanoiamine, ammonia, ornithine. 1-methylhistidine. and 3-methylhistidine. 

[0012] In the amino acid-sugar composition of the present invention, the weight ratio of the amino acid composition 
to the trehalose preferably falls within the range: 0.45-1 .6/0.5-5.0 and more preferably 0.8-1 .6/1 .0-4.0. 
[001 3] The amino acid-sugar composition of the present invention comprises an amino acid composition and treha- 
lose, as has been discussed above. 

70 [0014] The amino acid composition used in the amino acid-sugar composition of the invention preferably comprises 
4 to 30 moles of proline, 4 to 16 moles of alanine. 7 to 25 moles of glycine. 4 to 16 moles of valine, 2 to 15 moles of 
threonine, 2 to 12 moles of leucine, 1 to 12 moles of histidine, 5 to 12 moles of lysine, 3 to 9 moles of isoleucine, 2 to 5 
moles of arginine, 0.5 to 5 moles of phenylalanine. 1 to 9 moles of tyrosine, and 1 to 5 moles of tryptophan. 
[0015] The amino acid composition used in the amino acid-sugar composition of the Invention more preferably 

15 (VAAM) comprises 4 to 30 moles of proline, 4 to 1 2 moles of alanine. 7 to 20 moles of glycine. 4 to 8 moles of valine, 2 
to 1 5 moles of threonine. 2 to 1 2 moles of leucine, 1 to 5 moles of histidine, 5 to 1 1 moles of lysine, 3 to 9 moles of iso- 
leucine, 2 to 5 moles of arginine, 0.5 to 5 moles of phenylalanine, 1 to 9 moles of tyrosine, 1 to 5 moles of tryptophan 
and 0.1 to 5 moles of methionine. 

[0016] Preferably used herein further include the foregoing compositions (V/VAM) which further comprise not more 
20 than 1 mole of aspartic acid, not more than 5 moles of serine and not more than 4 moles of glutamic add. 

[00171 Preferably used herein also include the foregoing compositions which further comprise not more than 3 moles 
of taurine, not more than one mole of p-alanine, not more than 0.5 mole of y-aminobutyric add, not more than 3 moles 
of ethanoiamine, not more than 2 moles of ammonia, not more than 3 moles of ornithine, not more than one mole of 1 - 
methylhistidine. and not more than one mole of 3-methylhistidine. 
25 [0018] The particularly preferred amino acid composition used in the amino acid-sugar composition of the invention 
(HVAAM) comprises 12.6 to 23.4 moles of proline. 8.4 to 15.6 moles of alanine, 13.3 to 24.9 moles of glycine, 8.2 to 
15.4 moles of valine, 5.0 to 9.4 moles of threonine. 4.3 to 8.1 moles of leucine. 1 .8 to 1 1.9 moles of histidine. 1 .7 to 3.3 
moles of serine, 6.0 to 11 .2 moles of lysine, 3.1 to 5.9 moles of isoleucine. 2.2 to 10.4 moles of glutamic acid. 2.4 to 4.6 
moles of arginine, 2.6 to 5.0 moles of phenylalanine. 4.2 to 7.8 moles of tyrosine, and 1.5 to 2.9 moles of tryptophan. 
30 [0019] More preferred HVAAM has the following composition: 14.4 to 21.6 moles of proline, 9.6 to 14.4 moles of 
alanine, 15.2 to 23.0 moles of glycine, 9.4 to 14.2 moles of valine. 5.8 to 8.7 moles of threonine, 5.0 to 7.5 moles of leu- 
cine, 2.0 to 11.0 moles of histidine. 2.0 to 3.0 moles of serine, 6.8 to 10.4 moles of lysine. 3.6 to 5.4 moles of isoleucine, 

2.5 to 9.6 moles of glutamic acid, 2.8 to 4.2 moles of arginine, 3.0 to 4.6 moles of phenylalanine, 4.8 to 7.2 moles of 
tyrosine, and 1 .7 to 2.7 moles of tryptophan. 

35 [0020] The composition of the particularly preferred HVAAM is as follows: 16.2 to 19.8 moles of proline, 10.8 to 13.2 
moles of alanine, 17.1 to 21.1 moles of glycine, 10.6 to 13.0 moles of valine. 6.4 to 8.0 moles of threonine, 5.5 to 6.8 
moles of leucine, 2.3 to 10.1 moles of histidine, 2.2 to 2.8 moles of serine. 7.7 to 9.5 moles of lysine, 4.0 to 5.0 moles 
of isoleucine. 2.8 to 8.8 moles of glutamic acid, 3.1 to 3.9 moles of arginine, 3.4 to 4.2 moles of phenylalanine, 5.4 to 

6.6 moles of tyrosine, and 1 .9 to 2.5 moles of tryptophan. 

40 [0021 ] In the amino acid composition (HVAAM) used in the present invention, the molar amount of histidine preferably 
ranges from 6.4 to 11.9 moles, more preferably 7,2 to 11.0 moles and most preferably 8.1 to 10.1 moles. In addition, 
the molar amount of glutamic acid preferably ranges from 5.6 to 1 0.4 moles, more preferably 6.4 to 9.6 moles and most 
preferably 7.2 to 8.8 moles. 

[0022] The amino acid composition (HVAAM) used in the present invention may comprise, in addition to the foregoing 
45 amino acids, methionine (in an amount preferably ranging from 0.3 to 0.7 mole% and more preferably 0.4 to 0.6 
mole%), aspartic acid (in an amount preferably ranging from 0.1 to 0.3 mole%), taurine (Tau) (in an amount of preferably 
not more than 3 mole%), phosphoethanolamine (P-EtAm) (in an amount of preferably not more than 2 mole%), cystine 
(Cys) (in an amount of preferably not more than 0.5 mole%), p-alanine (p-Ala) (in an amount of preferably not more than 
one mole%). yaniinobutyric acid (GABA) (in an amount of preferably not more than 0.5 mole%). ornithine (Orn) or eth- 
50 anolamine (EtAm) (in an amount of preferably not more than 3 mole%). ammonia (NH3) (in an amount of preferably not 
more than 2 mole%), 1-methylhistidine (1-MeHis) (in an amount of preferably not more than 3 mole%). 3-methylhistidine 
(3-MeHis) (in an amount of preferably not more than 1 mole%). 

[0023] The amino acids present in the amino add composition used in the invention are particularly preferably L- 
amino acids. 

55 [0024] The amino acid composition of the present invention may be prepared by mixing the foregoing amino acids 
commerdally available in a desired mixing ratio specified above. Moreover, if the composition is used in the form of a 
liquid complement, it is sufficient to dissolve the composition in water. In general, the composition is prepared in the 
form of a uniform powdery mixture and may be dissolved in water prior to the practical use thereof. The temperature for 
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^S^ZTJ ^ ^ the composition of the present invention is not restricted to any specific range, but the compos,'- 
t.on IS preferably prepared and stored at a temperature of not more than room temperature The composition of the 

g/kg and the LDgo value thereof is much higher than 20 g/kg. 

[fS °' *® P''^"' '"^e"""" "lay effectively be used in medicines and foods such as beverages 

^rt.s used .nheformofamed.cme.thedosage form thereof is not restricted to any specific one -^^^^^^^ 

through rectum, through .njecton and transfusion. If it is orally administered, the composition m in the fo m 

I'pf S T'"'"' '"^^^''"^^ '^'"^ °^ °^ Pharma^utical potions v^^ ch 1 
p^^ses the composition in combination wrth pharmaceutically acceptable carriers and/or vehides such as tilete X 
sules, powders troches and syrups. However, the composition is preferably in thedosage form o foNnSanS a liaS 
preparation and adn^nistered orally, since the absorption of the composition by the body mTSuTe alS^S S 

admi i'l?J' ' ''''' ''''' ' "^'^ °^ ' '^^^^ the coXitfo fepSb? 

Sn f f ^ °^ "lf''"'°"' ^" ^P^°P"3*^ instance, a salt such as sS 

chlor de, a buffenng agent and/or a chelating agent. If the composrtion is used as an injection, an approprSe bSng 

^ nf °' ™^ "^'^^^ *° composition, then the resulting mixture fedfesdlSer 
S^cSllS '° " '"'"^'^ "^^^ at inisterS"^^^^^^^^^^ 

[M26I If it is used as a food, the composition to which aflavor is given may be formed into a drinksuch as a refreshina 
bev^age or a powdered drink such as those prepared by dr^ng the mixture through a spray^rying Jrfez JS^^^^ 
micro fine powder-forming method to give powder and then encapsulating it in a capsule, or a tablet 
S^L T the present invention has quite low toxicity and therefore, thedosethereof may widely vary 

(w T?^' Administration and the intended purposes of tt,e composrtfon. b J tS 

25 toTaX thereof ranges from 1 to 12 g/unH dose or 3 to 18 g/day. preferably 2 to 4 g/unit dose or 6 

[0028] If the composition is used in the form of a liquid complement before, during and/or after exercise the comoo- 
srtion IS used or administered in the form of a solution having a concentration of 0 8 to 3.8% by weigmn an amX 
STf ° *° """r^?^' ' *° ' ^« '"j^^table solution may be a 0.8 to 3.8% Sy S 

Sy^^^r^" 'tf'^l """"^^ fr^-- to 400 ml and preferably 1 50 tS n5 

pies and Test Examples, but the present invention is not restricted to tiiese specific Examples at all. 
Exanple 1 

[0030] There were dissolved, in distilled water, amino acid components (total amount- 1 8 g) in the form of an amino 
aad composition (VAAM) listed in tt,e follo««ng Table 1 and 2.0 g of trehalose to gVe an aqSirursoZn (3^ 
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Test Example 

mvention. >.e., fl^e reduction of exercise load during sustaining exerdse and more specifically, the test was an expen™ 

ment earned out using mice to which tiie composition was administered prior tothe inrtiation of the exercise 

Si Jhisjxpenmen was carried out according tothe method disclosed in Jpn. J. Phys. Fitness Sports Med.. 1995 

ThSf Lfo;^r„r H "'^vr"'^'"^ ^''"^'■°"= ' ^""^'^ ^^^p) ^^^^ ^^^^^ temper ur!; 

iv>SS as^r^ll Sw^^^^^ " ' ^ ■^'^"y ^^'9^ "^"^^ ^'"taining the composrtion VAAM or 

HVAAM as set fortii in Table 1 or trehalose; or an aqueous solution containing 1.8% by weight of VAAM and 2% bv 

Z2!,riT'?K " ^" f ' '""'S'' -"'^^ « At room temperature Z 

30 minutes^ Tlien the mice were made to swim in a running water pool (a water tank having a diameter of 32 cm and a 
d^h of 30 cm. which was filled witii water maintained at 35«C and in which ttie water was circulated at a rate of 8 
rn/mm using a circulator) for 30 minutes. After making the mouse swim, they were inspected for the lactic acid level in 
the blood, the blood sugar (glucose) level and the free fatty acid level in the blood 

[0033] The lactic acid level in the blood was determined using a clinical reagent available from Sigma Company by 
measunng absorbance at 340 nm due to NADH. each molecule of which was formed when lactic add was Ste'teJ 
into pyruvic aad because of the action of lactic add dehydrogenase. The free fatty acid level in the serum was deter 
.nL'^S Tl^^ ""'""""^ ^S""" '"^ q^antrtatively analyzing the fatty acids present in the supernatant. 
Morespecrfically, the hydrogen peroxide formed by the action of acyl-CoAsyrtheticenz^^ 
reacted with a peroxidase, followed by determination of the absorbance at 550 nm due to the stained 3-methyl-N-ethyl 
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N-(2-hydroxyethyl)aniline and 4-anninoarrtipyrine to thus determine the free fatty acid level. 

[0034] The results thus obtained are summarized in the following Table 2 and the attached figures 1 . 2 and 3. 
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Kind of Amino Acid 


Concentration (Molar Ratio) 
of Amino Acid 




VAAM 


HVAAM 


Pro 


18.00 


18.00 


Ala 


6.00 


12.00 


Giv 


19.10 


19.10 


Val 


5.90 


11.80 


Thr 


7.20 


7.20 


Leu 


6.20 


6.20 


His 


2.60 


2.60 


Ser 


2.50 


2.50 


Lys 


8.60 


8.60 


lie 


4.50 


4.50 


Glu 


3.20 


3.20 


Arg 


3.50 


3.50 


Met 


0.50 


0.50 


Asp 


0.20 


0.20 


Phe 


3.80 


3.80 


Tyr 


6.00 


6.00 


Trp 


2.20 


2.20 



Table 2 





VAAM 


VAAM+Tre 


Tre 


HVAAM 


Lactic Acid Level (mg/dl) 


46.72 ±4.06 


46.27 ± 2.72 


46.69 ±1.19 


45.74 ±3.87 


Blood Sugar Level (mg/d!) 


74.34 ±3.67 


86.59 ± 2.49 


83.14 ±3.45 


94.89 ±3.65 


NEFA (mEq/1) 


0.58 ±0.01 


0.72 ±0.05 


0-97 ±0.06 


0.87 ±0.04 



[0035] The groups of nnice to which HVAAM. trehalose (Tre) and VAAM + trehalose were administered, respectively 
did not show any significant difference in the lactic acid level in the blood observed after applying thereto the load of 
swimming over 30 minutes, as compared with that observed for the group to which VAAM was administered (see Fig. 1). 

so [0036] On the other hand, the groups of mice to which 1 .8% VAAM + 2% trehalose and 1 .8% HVAAM were adminis- 
tered, respectively showed the blood sugar levels significantly higher than that observed for the group to which 1.8% 
VAAM was administered (see Fig. 2). Moreover, the groups to which 1 .8% VAAM + 2% trehalose: 2% trehalose; and 
1.8% HVAAM were administered, respectively also showed the free fatty acid levels in the blood significantly higher 
than that observed for the group to which 1 .8% VAAM was administered (see Rg. 3). 

55 [0037] The foregoing results clearly indicate that the mixture of trehalose with VAAM and HVAAM not only suppress 
the increase of the lactic acid level in the blood during exercise to an extent almost comparable to that observed for 
VAAM, but also significantly suppress the reduction of the blood sugar level during exercise as compared with those 
observed for VAAM or trehalose, and have an effect of significantly Increasing the free fatty acid level in the blood. 
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Accordingly it is clear that the mixture of trehalose with VAAM and HVAAM have an effect of improvina the functions 
superior to the moving ability-improving effect of VAAM. improving the functions 

t^rlal^n JtSfblo^Ji^^^^^^^ ►^^^ ^'<=^ ^ compensating 

he reduction of he blood level of amino acids associated with severe exercise, of improving the exercise of reducinn 
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Claims 
1 



alvcine 



^oup'^S'^^^^^^^^^^ °' "^'r ^ " «t -"ember selected from the 

group consisting of aspartc acid, senne. glutamic add and methionine. 

3. The amino acid-sugar composition of claim 2 wherein it further comprises at least one member selected from the 
.0 S^etSr^^^^^^^ '-^''^-^■'^ ™- ornLt ^SSi^; 

" 2::i:tSra:;?;^"^^^^^^^ 



25 5. 



30 6. 



7. 



50 



T^rieZ^^'ZZryZl. ' r'r"" ^'^'^ ^^-^"^^^ ^ '° moles Of pro- 

line. 4 to 6 moles of alanine, 7 to 25 moles of glycine, 4 to 16 moles of valine. 2 to 15 moles of threonine 2 to 12 

argmine. 0.5 to 5 moles of phenylalanine. 1 to 9 moles of tyrosine, and 1 to 5 moles of tryptophan. 

IJf r???/"";'"^/ composition of claim 1 wherein the amino acid composition comprises 4 to 30 moles of pro- 
line, 4 to 2 moles of alanine. 7 to 20 moles of glycine. 4 to 8 moles of valine, 2 to 15 moles of threoninr2 to it 
moles of leucine, 1 to 5 moles of hisBdine. 5 to 11 moles of lysine, 3 to 9 moles of isoVeucl 2^5 molS o^ 
mSSne P^-^'^'-ne. 1 to 9 moles of tyrosine, 1 to 5 mdes of tryptophan and a i to 5 moS 

The amino acid-sugar composition of claim 6 wherein the amino acid composition further comprises not more than 
1 mole of aspartic acid, not more than 5 moles of serine and not more than 4 moles of glutamk: ackJ 

I IS 2 r ; '^'^ ' P-"""'""' '^''^ '^'^ °' Y-aminobutyric acid, not more thS 

mole of 1 -methylhislidine, and not more than 1 mole of 3-methylhistidine. 

9. A liquid complement comprising the amino acid-sugar composition as set forth in claim 1 . 

Sr'i'leiS^iThf """^ ^-1""'"': ''^''■'"^^^ °°'"Prises at least one mem- 

ber selected from the group consisting of aspartic add. serine, glutamic acid and methionine. 

Sr'lTel'd "SmT* °* '""^ ' ° t^'t" ^^'"Pri^es at least one mem- 

thinf m!th^ ♦*? 3'°"P "'"sf "9 of iaurine. p-alanine. raminobutyric add. ethanolamine, ammonia, omi- 
thine, 1-methyIhistidine, and S-methylhistidine. 
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